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INTRODUCTION
Osteoporosis is a progressive skeletal disorder characterized by low bone mass, compromised bone structure and increased risk of fractures (1) . It affects more than 75 million people in Europe, Japan and the USA (2) , and therefore it represents a serious public health problem. Every year it causes about 9 million of fractures worldwide (3) . According to statistics, 1 in 3 women as well as 1 in 5 men aged over 50 experience osteoporotic fractures. Based on bone mineral density (BMD), the following categories have been established (4): -Normal bone structure -BMD is less than 1 standard deviation (SD) below the young adult mean value (Tscore ≥ -1); -Osteopenia -BMD is between 1 and 2.5 SD below the young adult mean value (-2.5 < T-score < -1); -Osteoporosis -BMD is more than 2.5 SD below the young adult mean value (T-score ≤ -2.5); -Severe osteoporosis -BMD is 2.5 SD or more below the young adult reference mean in the presence of fragility fractures.
ABBREVIATIONS
BMD -bone mineral density BMI -body mass index
Several unchangeable predictors of osteoporosis have been identified, such as genetics, age, gender, some chronic diseases etc. On the other hand, there are some factors that can be controlled in order to prevent the disease and decrease the occurrence of fractures. These are dietary patterns, nutritional status, cigarette smoking, physical activity, alcohol use etc. The aim of this study was to investigate the current state of the disease as well as the prevalence and the role of certain risk factors among patients who had previously been diagnosed with osteoporosis.
MATHERIAL AND METHODS
A cross-sectional study has been carried out using a simple random sampling method. The study population consisted of 97 female patients older than 35, who had previously been diagnosed with osteoporosis. The size of the sample was determined using G-power 3.0.10 (with an assumed power of 0.80 and significance level α=0.05). The study was conducted during the year 2014-2015, in the Health Centre Kragujevac, Serbia.
All participants were subjected to Dual-energy X-ray Absorptiometry (DXA) scan in order to determine BMD, T-score (deviation of patient's BMD from the reference BMD of a healthy 30-year old adult) and Z-score (deviation of BMD from age-matched reference value). In addition, the participants were also asked to fill out a standardized IOF (International Osteoporosis Foundation) questionnaire (5). It included questions regarding family anamnesis, lifestyles, history of fractures, diseases and medications. Anthropometric measurements were performed in order to calculate body mass index (BMI) of all respondents.
Statistical analyzes were done using SPSS 20.0 computer software. Data were tested for normality using Kolmogorov-Smirnov test. Spearman bivariate correlation analyzes were applied in order to investigate the correlations between quantitative variables, while chi-square (χ 2 ) test was used for analyzing categorical data. Differences were considered statistically significant at p ≤ 0.05. Table 1 presents descriptive statistics of quantitative variables investigated in the study. The age of the participants ranged from 38 to 83, with a mean of 62.5 ± 8.7. T-score and Z-score were determined based on measured BMD. According to current T-score, 24.7% of women had normal bone density, while 18.6% retained the diagnoses of osteoporosis ( Figure 1 ). The rest of the participants were classified as osteopenic.
RESULTS
The results of analyzing correlations between continuous variables are given in Table 2 . T-score was moderately negatively correlated with the age of the participants. There was a weak correlation of T-and Z-score with the age of beginning of menopause. Figure 2 presents T-score classification of the participants belonging to different age groups. Table 3 presents the results of analyzing the data obtained using IOF questionnaire. Two categories (df=1) were considered while performing χ 2 test: women with normal BMD (T-score > -1) and women with osteopenia or osteoporosis (T-score < -1). As expected, a significantly higher percentage of women with T-score < -1 experienced bone fractures after a minor fall. No other statistically significant difference was found between these two categories.
DISCUSSION
According to BMD measurements, a significant improvement of the disease was observed in 24.7% of patients who had previously been diagnosed with osteoporosis. In addition, 56.7% of women were classified as osteopenic. This amelioration could be the result of combined effects of many different factors that can influence the development of the disease. As expected, the ratio of normal to osteoporotic cases decreased with increasing age of the participants (Figure 2) .
Previous studies have indicated that bone mineral density is highly (60-80%) dependent on genetic factors (6, 7) . About 24% of all respondents participating in our study have reported having one or both parents with the diag- nosis of osteoporosis. The prevalence of such cases was higher among the women with T-score < -1. Besides, more women with osteopenia or osteoporosis had bone fractures in the past (in comparison to those with normal BMD).
This difference was statistically significant (p=0.028) and it was in agreement with some previous studies that also found a strong correlation of BMD with the history of falls and fractures [8] . Low body mass index (BMI) has been identified as an important risk factor for development of osteoporosis due to low intake of energy and micronutrients (9, 10) . Besides, estrogens have positive effects on preserving bone mass by affecting the metabolism of Ca, P and vitamin D [11] . Aromatase (an enzyme expressed in gonads and fat tissue) synthesizes estrogens from androgen precursors. Synthesis in adipose tissue is the dominant source of estrogens in postmenopausal women therefore a high body mass index was assumed to have protective effect on bone degradation [12, 13] . In this study, 41.2% of women with T-score < -2.5 had BMI lower than 19 kg/m 2 . Totally 24.2% of all participants were underweight, which is rather high in comparison to the prevalence of underweight reported by Grujic et al. for healthy adult females in Serbia (14) . This confirms the fact that individuals with low BMI have higher susceptibility to osteoporotic disorders. Besides, 76.5% of women with T-score < -2.5 had lost more than 3 cm in height after the age of 40, which is almost double the percentage obtained for the women with normal BMD (39.1%).
Furthermore, many studies have suggested that different lifestyles can affect bone mineral density. Smoking and alcohol consumption are usually considered to promote development of the disease (8, 15) . The results of our study could not confirm this assumption since all the participants denied consumption of alcoholic drinks. Besides, the percentage of smokers was almost equal in all T-score categories and it was comparable to the data obtained in healthy population (16) . Moreover, extensive studies have supported positive effects of physical activity on bone formation, reduction of bone loss and prevention of fractures (17, 18) . Totally, 48.8% of women in this study reported having less than 30 minutes of physical activities per day (including housework, gardening, walking, running etc.). Unexpectedly, women with T-score < -2.5 appeared to be more physically active than others. However, a statistically significant correlation between physical activity and T-score was not found.
Hormonal changes occurring in menopause increase the rate of bone degradation. The decrease in estrogen levels leads to enhanced risk of osteoporosis (19) . Reduced production of hormones is also responsible for increased susceptibility to osteoporotic disorders in women with removed ovaries. Totally 41.5% of women participating in our study had entered menopause before the age of 45. Besides, 14.6% of women reported having had oophorectomy before the age of 50 without using hormonal substitution. The prevalence of oophorectomy was slightly higher among women with T-score < -1 although this difference was not statistically significant.
Long-term corticosteroid therapy induces bone loss by causing osteoblastic suppression and increased bone resorption (20) . The percentage of woman who had taken corticosteroid tablets for more than 3 consecutive months was more than two times higher in the group with T-score < -2.5 (18.8%) compared to the group with normal BMD (8.3%).
Thyroid and parathyroid hormones have direct catabolic effect on bone mineral homeostasis; they stimulate bone mineral resorption and calcium loss (21) . In our study, 24.2% of all participants reported having overactive thyroid or parathyroid glands. There was no strong correlation between T-score and the incidence of these disorders. However, the prevalence of hyperthyroidism and hyperparathyroidism was rather high in comparison to the prevalence of 0.5-2% obtained for general female population (22, 23) .
Calcium and vitamin D have been identified as the most important micronutrients that enable achieving peak bone mass in youth and prevention of bone loss with aging. Dairy products are the main sources of calcium due to the high content and high absorption rate (24) . Besides, calcium and vitamin D supplementation are extensively used in treatment of osteoporosis. 12.6% of the respondents in this study reported avoiding milk and milk products as well as calcium supplements. In addition, 21.2% of women spent less than 10 minutes per day outdoors, without using vitamin D supplementation.
CONCLUSION
Comparing to general population data, a high prevalence of some risk factors was obtained in a group of women diagnosed with osteoporosis. There is a significant correlation between T-score and the history of bone fractures. The improvement of the disease is probably the result of many different factors, including lifestyles and habits, history of diseases and medications, as well as therapy adherence and persistence. Therefore, a special care should be devoted to informing women with osteopenia and osteoporosis about all possible factors that might affect the course of the disease and improve the quality of life.
